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MccneaoBaHo b jiHHHne TpeMaTOflHofi hhb&3hh h pa3JitWHbix KOHueHTpaunfi ( 15 , 50 , 85 mt/ji) 
a30THOKHCJioro CBHHya Ha oco6eHHOCTH nero^Horo h KoacHoro AbixaHHH npyaoBHKa 03epHoro, 
noflBeprHyToro AByxKpaTHOMy OTpaBJieHHio (2 cyT h cyTKH, nepepwB 7 cyT) c ootbctctbghheimh 
KOHHeHTpaHHHMH TOKCHKaHTa. 

3anmTHo-npHcnoco6HTeJibHbie H3MeHeHHH (yMeHbmeHHe HHTepBaJiOB Mexcny „BfloxaMH” h 
yBeJiH^ieHHe npoflOJraHTeJibHOCTH nocneflHHx) OTMe^eHbi TOJibKo npn 15 Mr/ji a30THOKHCJioro 
CBHHua b cpene. y 3apa»eHHbix oco6en ohh BbipaxceHbi HaMHoro cjia6ee, *ieM y CBo6oflHbix ot HHBa- 
3hh. Ilpn 50 h 85 Mr/ji TOKCHKaHTa HaOJiioflaeTCH nporpeccnpyiomee yrHeTeHHe Bcex noKasaTeneii 
KaK jieroTOoro, TaK h KoacHoro AbixaHHH, KOTopoe npoHBJiHeTCH paHee h b OoJibmeH CTeneHH npn 
HaJiH^iHH HHBasHH, ocoOeHHO cpeflHen h THXcenoH THxcecTH. AflanTaHHH npynoBHKa 03epHoro 
k noBTopHbiM oTpaBJieHHHM He oOHapyxceHO. 

B nocJiejiHHe aecOTHJieTHH ycJiOBHH cpeabi b npHponHbix h HCKyccTBeHHbix 
BoaoeMax, jioKaJiH30BaHHbix b npeaejiax TexHOc^epw, BecbMa naJieKH ot onraMaJib- 
hhx jijih thjjpoGhohtob. 3to oGycJiOBJieHO nporpeccHpyioiimM 3arpH3HeHneM hx 
H eorameHHblMH HJIH He^OCTaTO^HO OtIHmeHHbIMH npOMbllllJieHHblMH CTOKaMH. CpeflH 
3arpH3HHiomnx areHTOB, BxoaHmHX b cociaB nocjieaHHx, Bee Gojibiiiee BHHMaHHe 
npHBJieKaiOT hohh THxcejibix MeTaJiJiOB, b tom qncJie h Pb 2+ , nJimejibHO coxpaHHio- 
umecH b cpene h BbicoKOTOKcmHbie jjjih nmpo6HOHTOB. Xoth c6pacbmaHHe ctokob 
peniaMeHTHpyeTCH h KOHiieHTpaijHH ero b BOjjax, npeflHa3HaqeHHbix hjih caHHTapHO- 
rarHeHmecKoro ncnojib30BaHHH He jjoJDKHa npeBbiuiaTb 0.1 mt/ji (IlflK), KOJimecTBo 
3Toro TOKCHKaHTa b npHpojjHbix BOjjax HepejiKO HecKOJibKO, a HHoraa h 3Ha*iHTejibHO 
npeBbimaeT IIRK. TaK, b GacceHHe cpejjHero flHenpa b MecTax 3aJinoBbix BbiGpocoB 
npoMbimjieHHbix ctokob KOHueHTpaijHH Pb 2+ cocTaBJineT HepejiKO 20-55 IIJIK. B cto*i- 
hmx Bonax flHenponeTpoBCKoro KOKcoxHMH^ecKoro 3aBO.ua Pb 2+ ofiHapyxceH (JIy6n- 
hob, 1975) b KOJimecTBe 1.97-5.52 mt/ji. BpeuHoe ace B03ueHCTBHe Pb 2+ Ha thupoGhoh- 
TOB BbIHBJIHeTCH npH KOHIieHTpaiJHHX 3HaTOTeJlbHO MeHbUIHX 3Ha*ieHHH nflK. fljlH 
pbi6, HanpHMep, oh TOKCH*ieH npH KOHueHTpauHH 0.02-0.04 mt/ji (JlyKbHHeHKO, 1967). 

H3BecTHo (MeTejieB h up., 1971), m;o coeuHHeHHH CBHHija hbjihiotch TOKCHKamaMH 
JlOKaJlbHOTO JieHCTBHH, KOTOpbie ^aCTOTHO HJIH nOJIHOCTblO nOBpeJKflaiOT KOJKHblH H 
jierorabiH anmejiKH npecHOBOUHbix Gpioxohothx mojijiiockob, Bbi3biBaH ero cJiymHBa- 
Hne h OTTopxceHHe. H3'bH3BJieHHe kojkhhx noKpoBOB h bmcthjikh jiero^HOH nojiocTH 
conpoBOxc^aioTCH HapymeHHHMH kojkhoto h jiero^Horo jjbixaHHH mojijiiockob, b ^acT- 
hocth poroBOH KaTyniKH Planorbarius corneus (Linne, 1758) (CTanHHqeHKO h up., 1992). 
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KaKOe BJIHHHH6 OKa3bIBaiOT BHCOKHe KOHI^eHTpailHH Pb 2+ Ha OCoBeHHOCTH 
flbixaHHH npyflOBHKa 03epHoro uo Hauinx HCCJieuoBaHHH He bhhchhjiocb. 

MATEPHAJI H METOUbI HCCJIEflOBAHHH 

377 3K3. npyflOBHKOB 03epHbix Lymnaea stagnalis (Linne, 1758), coBpaHHbix 
b p. TeiepeB (CMOJiHHKa - oKpecTHOCTb )KHTOMHpa) b 1992-1994 rr. Mojijiiockh Bhjih 
cnoHTaHHO HHBa3npoBaHbi napieHHTaMH Echinostoma miyagawai Ischii. SKCTeHCHBHOCTb 
HHB33HH 41.38 ± 4.57 %. 

IKhbothhx cepHHMH no 20-35 3K3. noMemaJiH Ha 2 cyT b pacTBopw a30THOKHCJioro 
CBHHna (15, 50, 85 Mr/n), HpHroTOBJieHHbie Ha uexJiopnpoBaHHOH OTCTaHBaHHeM (1 cyT) 
BOflonpoBOflHOH BOfle (TeMnepaTypa boum 18-20°, pH 7.2-7.5, cojjepncaHHe KHCJiopo.ua 
8.5-8.9 Mr/ji). B nocjie,uyiomHe 7 cyT mojijiiockob BbiuepncHBajiH b .uexJiopnpoBaHHOH 
BOflonpoBOflHOH BOfle, oBhobjihh ee qepe3 Kancuwe cyTKH. 3aTeM no,aonbiTHbie jkhbot- 
Hbie CHOBa Bhjih noMemeHbi, ho ynce Ha 1 cyT, b pacTBopw a30THOKHCJioro CBHHua 
cooTBeTCTBeHHoii KOHueHTpauHH. HccJieflOBaHHH ocoSeHHOCTeii hx neroraoro h 
KOXCHOrO flbIXaHHH OCymeCTBJieHbl no qaCTH*IHO MO,UH<i)HUHpOBaHHOH MeTOflHKe }Ka,EtH- 
Ha, onncaHHon b o^hoh H3 HaniHX Bojiee paHHHx paBoT (CTaflHHqeHKO h .up., 1990). 
B TeqeHHe Bcero onbiTa (lOcyi) npyuoBHKH HaxouHJiHCb Ha roJio,uHOH .uneTe. Bee 
onbiTbi conpoBO^cflaJincb KOHTpojieM. 

IlncftpoBbie pe3yjibTaTbi HccJieuoBaHHH oBpaBoTaHbi MeTo^aMH BapHauHOHHOH 
CTaTHCTHKH no JIaKHHy (1973). 

PE3yJIbTATbI H HX OECyJKJIEHHE 

H3BecTHo, qTO npecHOBOflHbie jiero^Hbie mojijiiockh norJiomaiOT aTMoc^epHbiH 
KHCJiopo.il qepe3 JierKoe, a khcjiopou, pacTBopeHHMH b Boue, - qepe3 KoncHbie noKpoBbi 
npHMepHO b oflHHaKOBOM KOJiH^ecTBe: 0.025 h 0.03 MJi/q Ha 1 r cbipon Maccw hx Tejia. 
Khcjiopojj, norJiomeHHbiH jierKHM, nociynaeT b uoMHHHpyiomHH KOMnoHeHT hx BHyT- 
peHHen cpe^bi - reMOJiHM^y, a npoHHKiiiHH un<})<})y3HO qepe3 Koncy (oBbniHO He 
rJiyBnce 1 mm) - b TKaHeByio ncHUKocrb. 

HeoTbeMJieMbiM 3JieMeHTOM jiero^Horo uwxaHHH sthx jkhbothmx hbjihctch pery- 
jinpHoe nepnoOT^ecKoe BeHTHJinpoBaHHe hx JierKoro. 3to nponcxo^HT Tor.ua, Kor.ua 
coflepncaroie KHCJiopo.ua b JierKOM npyuoBHKOB CHHncaeTcn c 21 ao 13-6 %. (Fusser, 
Kruger, 1951). 1 O ckopocth HcnoJib 30 BaHHH 3anacoB KHCJiopo.ua b JierKOM mojijiiockob 
MOJKHO CyflHTb no npOflOJIMCHTeJIbHOCTH HHTepBaJIOB MeTKffy O^epe^HblMH „BflOXaMH”. 
B HopMe OHa coeraBJineT (mhh) 28.56 ± 1.38 y He3apanceHHbix ocoBen (npHMepHO CTOJib- 
ko ace npn CJiaBon HHBa3HH) h 36.85 ±1.41 - npn HajnniHH THncejioii TpeMaTOflHOH 
HHBaaHH (P > 99.9 %). KaK bhahm, hht6hchbho 3 apa^ceHHbie npy^oBHKH BeHTHJinpyiOT 
JierKoe 3Ha*iHTejibHO pence, qeM He3apanceHHbie (39 h 50 pa3 b cyTKH cooTBeTCTBeHHo): 
npoflOJincHTejibHOCTb HHTepBajia Mencuy uByMH cJieuyiomHMH .upyr 3a .upyroM no^HH- 
thhmh fljin 3a6opa B03flyxa yBeJiH^HBaeTCH y hhx Ha 29 %. 3to hbjihctch cJieflCTBneM 
pe3Koro yrHeTeHHH hx 3amHTHo-npHcnocoBHTejibHbix B03M0ncH0CTeH H3-3a hhtchchb- 
Horo nopanceHHH napa3HTaMH. 

IIoBTopHaH 3Kcno3HUHH (nocjie 7-cyToraoro nepepbma) npyuoBHKOB b epeae, 
coflepncamen 15 mt/ji a30THOKHCJioro CBHHua (9.4 mt/ji Pb 2+ ), Bbi3biBaeT coKpameHHe 
npofloJincHTejibHocTH HHTepBanoB Mencuy o^epeuHbiMH 3a6opaMH B03,uyxa y cbo6o,u- 
hhx ot HHBa3HH ocoBeii b 1.4, a y 3apanceHHbix - b 1.8 pa3a (P > 99.9 %) (cm. TaBjiHuy). 


1 IXht.: ITpoccep, BpayH (1967). 
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BjiHHHne pa3JiHxiHbix KOHqeHTpauHH (mt/ji) a30THOKHCJioro CBHHua Ha Jiero^Hoe h icoxcHoe flbixaHne Lymnaea stagnalis 
00 * b Hop Me h npH HHB2U3HH nap TeHHTaMH Echinostoma miyagawai 

Influence of different concentrations (mg/1) of nitric acetic lead on pulmonary and skin respiration of u^mnaea stagnalis 
in the case of infection with the parthenites Echinostoma miyagawai and in a control 


HHBa3HH 

HmepBaJi Mexcny 

owepenHbiMH 3a6opaMH B03nyxa, mhh 

IIponoJDKHTejibHocTb 3a6opa 
B03flyxa, MHH 

06i»eM BflbixaeMoro B03jjyxa, 
KOJIH^eCTBO IIbI3ypbKOB 

IIpOflOJDKHTeJIbHOCTb BbDKHBaHHH 
npH 3anojmeHHH nerKoro bojjoh, 
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13.32 

105.8 ± 18.03 

18.03 
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HeT 
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19.13 ±0.88 

6.1 
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21.72 

10.67 ±0.18 

1.01 
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19.66 

50 ±0.65 
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19.04 

11.93 ±0.23 

1.12 

9.43 
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AaanTHBHwe cjjBHrH bmcokoh CTeneHH aocTOBepHOCTH oTMeneHbi h no flpyrHM noKa- 
3aiejiHM. TaK, npojjoJDKHTejibHOCTb „BRoxa” yBeJin^HBaeTcn KaK y He3apaxceHHbix, 
TaK h y 3apaxceHHbix npyjjoBHKOB b 1.2 pa3a. O^HaKO CTHMy jihijhh o 6 ohx BbimeynoMH- 
Hyibix nponeccoB HHBeJinpyeTcn 3 a cqeT pe3Koro coKpamemm o6beMa B^bixaeMoro 
B03^yxa: npn OTcyTCTBnn HHBa3nn h npn cJiaSoM 3apaxceHHH oho coeraBJineT 38, a npn 
THxcejioii HHBa3HH - 48 %. yMeHbiuaeTcn npHMepHo b 3 pa3a h BbDKHBaeMocTb moji- 
JIIOCKOB npH 4>yHKHHOHHpOBaHHH y HHX TOJIbKO JIHIUb KOJKHOTO JJblXaHHH. 

B cpeae, coaepacameii 50 Mr/ji TOKCHKaHTa (31.3 Mr/ji Pb 2+ ), HaSjnoaaeTCH yaJiHHe- 
HHe HHTepBa jiob Mexc^y „BfloxaMH” b cpejjHeM b 1.5 pa3a. BbipajiceHHOCTb cjjBHra no 
oScyxc^aeMOMy noKa3aTejno y 3apaxceHHbix jkhbothmx onpeaeJineTcn HHTeHCHBHOCTbio 
hx HHBa3nn. Ilpn He6ojibiuoM KOJiH^ecTBe napa3HTapHbix oqaroB b renaTonaHKpeace 
h HeSojibmoM hx oSbeMe npojiojmHTejibHOCTb HHTepBajiOB Mexc^y „B^oxaMH” H3Me- 
HneTcn He3Ha™TejibHO, b to BpeMH KaK npn TOTaJibHOM nopaxcemiH nnmeBapHTejibHOH 
xcejie3bi npoHcxo^HT pe3Koe B03pacTaHHe stoto noKa3aTejin. 3to CBH^eTejibCTByeT 
o tom, ^to He3apaxceHHbie h cJia6o 3apaxceHHbie npyaoBHKH ycnenmee npoTHBOCTOHT 
BecbMa BbicoKHM KOHneHTpanHHM Pb 2+ , npeBbimaiomHM 3Ha*ieHHe ero njD(K Ha 
1-2 nopn^Ka, no CpaBHeHHK) C HHTeHCHBHO HHBa3HpOBaHHbIMH JKHBOTHbIMH. CHJIbHO 
3apa»ceHHbie TpeMaTOjjaMH oco 6 h He MoryT cnpaBHTbcn c B03aeHCTBHeM 3aTpaBJieH- 
HOH cpeflbl. 3TO BbipaXCaeTCH B 3Ha*IHTeJIbHOM B03paCTaHHH y HHX npO,E[OJI)KHTeJIbHOCTH 
HHTepBanoB Mexc^y BcnjibiTHHMH ejih 3a6opa B03ayxa, cJieaoBaTejibHO, h noHHxceHHeM 
HHTeHCHBHOCTH hx o6mero MeTa6ojiH3Ma. nocne^Hee noETBepacaaeTCH h yMeHbineHHeM 
npoflOJixcHTejibHOCTH „b,b[oxob” - y He3apaxceHHbix npyjjoBHKOB Ha 7.2, y HHBa3npo- 
BaHHbix - Ha 12%. npn 3tom oSbeM 3a6npaeMoro B03^yxa h BpeMH coxpaHeHHH 
XCH3Hecn0C06H0CTH MOJUIIOCKaMH C „OTKJIK)qeHHbIM” flblXaHHeM aTMOC4)epHbIM B03fly- 
xom Haxo^HTCH y Bcex noflonbiTHbix jkhbothmx Ha ypoBHe, 6 jih 3 KOm k HopMe. 3Toro, 
oaHaKo, 0Ka3biBaeTcn HeflocTaTO^HO ejih nojmepjKaHHH ommiaJibHoro xcH3Heo6ecne- 
qeHHH xchbothmx, Ha hto yKa3biBaeT hx BbicoKan cMepTHocTb b xoae onbiTa. K momch- 
Ty ero 3 aBepmeHHH 0Ha cocTaBJineT b cpe^HeM 29.3 % (3apaKeHHbie - 39.5, He3apaxceH- 
Hbie - 20.1 %). 

Ilpn 85 mt/ji a30THOKHCJioro CBHHua (53.2 Mr/ji Pb 2+ ) b Boae y npyaoBHKOB HaSjiio- 
aaeTCH 3aMe^JieHHe pnTMa Jiero^Horo abixaHHH. HHTepBaJibi Me^cay „BfloxaMH” y^Jin- 
hhiotch b 1.5-2, a npoaoJBKHTejibHOCTb 3a6opa B03,nyxa - b 1.1-1.2 pa3a no cpaBHeHHio 
c KOHTpojieM. CflBHr 3HaneHHH oScyxc^aeMoro noKa3aTejin b CTopoHy ero B 03 pacTaHHH 
yKa3bmaeT Ha to, hto npn noBTopHbix OTpaBJieHHnx mojijiiockob pacTBopaMH a30TH0- 
KHCJioro CBKHna y hhx nponcxo^HT ^yHKHHOHajibHan KyMyjinijHH, Beayman k noBbi- 
UieHHK) peaKTHBHOCTH HX OpraHH3Ma. TOKCH^eCKHM areHTOM TaKOrO JjeHCTBHH HBJIH- 
eTcn Pb 2+ (MeTeneB h ap., 1971). 

Ilopor qyBCTBHTeJlbHOCTH XCHBOTHbIX K nOBTOpHOMy B03^eHCTBHK) Ha HHX Pb 2+ , KaK 
OKa3aJiocb, 3aBHCHT ot KOHueHTpauHH ero b cpe^e, ot HajnmHH hjih oTcyTCTBHH TpeMa- 
TOflHOH HHBa3HH H OT ypOBHH ee HHTeHCHBHOCTH. IlpH nOBTOpHOM OTpaBJieHHH npyjJO- 
BHKOB a30TH0KHCJlbIM CBHHIJOM Han 60 Jiee 3aMeTHO CHHXCaeTCH qaCTOTa „b^oxob” npn 
co^epxcaHHH TOKCHKama b BO,ae b KOJinqecTBe 85 mt/ji npn cpe^Heii h thxccjioh HHBa- 
3hh. Cne^oBaTejibHO, ocjiaSneHHbie noa B03,aeHCTBHeM napa3HTapHoro ^aKTopa h 
EJiHTejibHoro (10 cyT) nojiHoro nnmeBoro roJioaaHHH npy,qoBHKH 0Ka3biBaioTCH 6onee 
peaKTHBHbiMH, HexcejiH rojioflaioiime, ho He3apaxceHHbie oco 6 h. 

Ilpn npHHy,B[HTejibHOM kohchom abixaHHH (qepe3 noKpoBbi Tena h 3anoJiHeHHoe 
BOflOH jierKoe) BbixcHBaeMOCTb mojijiiockob KOHTpojibHOH rpynnbi cocTaBJineT 44-50 h. 
rojioaaHHe h 50 mt/ji TOKCHKaHTa b cpe,rie He oTpaxcaioTcn Ha BbixcHBaeMocTH KaK He3a- 
paxceHHbix, TaK h HHBa3HpoBaHHbix xcHBOTHbix. H 3 MeHeHHH BbimeynoMHHyToro noKa3a- 
Tejin bmcokoh CTeneHH .aocTOBepHOCTH (P > 99.9 %) oTMeneHbi y Bcex, 6e3 HCKjnoqeHHH, 
HCnOJIb30BaHHbIX B 3TOM onbITe npy^OBHKOB npn COflep^CaHHH a30THOKHCJIOrO CBHHna 
b BO^e b KOJinqecTBe 85 mt/ji. JleTaJibHbiH hcxoe npn stom 3aperHCTpnpoBaH y hhx 
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qepe3 42 q (Ha 6-13 q paHee, qeM y ocoGeii kohtpojibhoh rpynnti, h Ha 3-7 q, qeM 
y npyjJOBHKOB, He nOflBepraBmHXCH nOBTOpHOMy B03JieHCTBHK> TOKCHKaHTa). H3BCCTHO 
(Enprep, MaJinpeBCKan, 1977), mo b ycJiOBHHx rnnoKCHH y mojijhockob cpaSaTbiBaeT 
6HoxHMHqecKoe npHcnocoSJieHHe, no3BOJiHiomee hm nojmepjKHBaTb )KH3Hecnoco6HocTb 
npH „oTKJiioqeHHOM” nermHOM nbixamm (aTMoc<|)epHbiM B03nyxoM). Oho coctoht 
b tiacnniHOM „nepeKJiioqeHHH” aapoGHoro pacmenjieHHH ynieBonoB Ha aHaapoGHoe 
(rJIHKOJ!H3). IIOBTOpHOe OTpaBJieHHe JKHBOTHbIX a30TH0KHCJH>IM CBHHIJOM (85 Mr/jl) 
h roJiojjaHHe b onpeneJieHHoii Mepe ocjiaGjiniOT 3Ty npHcnoco6HTejn>Hyio cnocoGHOCTb 
MOJIJHOCKOB, OCOGeHHO HHBa3HpOBaHHbIX TpeMaTOJiaMH. TaK, BbDKHBaeMOCTb npyHOBH- 
KOB CBOGOJIHblX OT HHBa3HH, KaK H CJiaGo HHBa3HpOBaHHbIX TpeMaTOJjaMH, SKCnOHHpO- 
BaHHbix b TeneHHe 2 cyT b pacTBope, conepxcameM 85 Mr/ji TOKCHKaHTa, cociaBJineT 
OKOJIO 49 q, npH nOBTOpHOM OTpaBJieHHH H 10-CyTOHHOM rOJIOHaHHH - 42 q. fljIH HHTeH- 
chbho HHBa3HpoBaHHbix ocoGeii 3 tot noKa3aTejn> cocTaBJineT 35-37 q. 

Pe3yjibTaTbi HccJienoBaHHH noKa3biBaiOT, qio npHcnocoGJieHHH k Pb 2+ (naxce 
KpaTKOBpeMeHHoro) y npyjjoBHKOB He npoHcxonHT. 
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SUMMARY 

Peculiarities of the pulmonary and skin respiration of Lymnaea stagnalis in cases of 10-days starva¬ 
tion, infection with parthenites Echinostoma miyagawai , and repeated poisoning with the solution of nit¬ 
ric acetic lead (concentrations 15, 50, 85 mg/1). The degree of changes in such indices as the time of inspi¬ 
ration and length of interval between inspirations depends upon the intensivity of trematode infection and 
concentrations of the toxin. 
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